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ABSTRACT 

On May 8-10, 1 9 6 7 ,  a P r e l i m i n a r y  Design Review o f  t h e  

S-IVB Workshop was h e l d  a t  MSFC. This memorandum o u t l i n e s  t h e  

a c t i v i t i e s  o f  t h e  S t r u c t u r e s  and Mechanics sub-board ,  t h e  A d -  

Hoc Thermal Design Review Group o f  t h a t  sub-board ,  and t h e  

C r e w  S t a t i o n  sub-board i n  which t h e  a u t h o r s  p a r t i c i p a t e d .  
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MEMORANDUM FOR FILE 

On May 8 -10 ,  1967 a p r e l i m i n a r y  d e s i g n  r e v i e w  o f  t h e  
S- IVB Workshop was h e l d  a t  MSFC. The r e v i e w  was c o n d u c t e d  b y  
a s ix t een -man  boa rd  s u p p o r t e d  by sub -boa rds  i n  t h e  f o l l o w i n g  
f u n c t i o n a l  a reas :  

1. S t r u c t u r e s  and Mechanics  

2 .  E l e c t r i c a l  Power Sys tems 

3 .  C r e w  S t a t i o n  
- 

4 .  I n s t r u m e n t a t i o n  and  Communications 

5 .  M a n u f a c t u r i n g  and Q u a l i t y .  

Bellcomm members of  t h e  sub -boa rds  were D .  J .  B e l z  ( S t r u c t u r e s ) ,  
A .  N .  K o n t a r a t o s  ( C r e w  S t a t i o n ) ,  and  R .  L .  S e l d e n  ( I n s t r u m e n -  
t a t i o n ) .  Mr. S .  L .  Penn p a r t i c i p a t e d  as  a n  a l t e r n a t e  f o r  
M r .  K o n t a r a t o s  on May 9, 1 0 ;  Mr. W .  S t r a c k  p a r t i c i p a t e d  as a n  
o b s e r v e r  of  t h e  o v e r a l l  r e v i e w  b o a r d  i t s e l f .  T h i s  memorandum 
o u t l i n e s  t h e  a c t i v i t i e s  o f  t h e  S t r u c t u r e s  and Mechanics  (S&M) 
sub-boa rd ,  t h e  Ad Hoc Thermal  Des ign  Review Group o f  t h a t  sub-  
b o a r d  and  t h e  C r e w  S t a t i o n  sub-board  i n  which t h e  a u t h o r s  
p a r t i c i p a t e d .  

S p e c i f i c  i tems on t h e  agenda  o f  t h e  S&M sub-board  
i n c l u d e d  t h e  m e t e o r o i d  bumper,  q u i c k  o p e n i n g  h a t c h ,  f l o o r  and 
crew q u a r t e r s ,  t h e r m a l  c u r t a i n s  , equipment  moun t ing  p r o v i s i o n s ,  
m o b i l i t y  a i d s ,  p r o t e c t i v e  c o v e r s ,  f i r e - r e t a r d a n t  l i n e r ,  p a s -  
s i v a t i o n  p r o v i s i o n s ,  vacuum o u t l e t  and p r o v i s i o n s  for s e a l i n g  
LH2 t a n k  o u t l e t s .  S o l a r  a r r a y s ,  which a r e  c u r r e n t l y  p a r t  o f  
NASA H e a d q u a r t e r s '  b a s e l i n e  c o n f i g u r a t i o n  f o r  t h e  Workshop, 
were n o t  i n c l u d e d  i n  t h e  p r e l i m i n a r y  d e s i g n  p r e s e n t e d  for 
r e v i e w ;  i n c l u s i o n  o f  s o l a r  a r rays  w i l l  r e q u i r e  m o d i f i c a t i o n  o f  
t h e  m e t e o r o i d  bumper d e s i g n  for s t r u c t u r a l  c o m p a t i b i l i t y .  

A t h e r m a l  a n a l y s i s  o f  t h e  Workshop b a s e d  on a 1350  
node  model was p r e s e n t e d  t o  t h e  t h e r m a l  r e v i e w  g r o u p .  A n t i c i p a . t e d  
i n t e r i o r  t e m p e r a t u r e s ,  h u m i d i t i e s ,  and  g a s  v e l o c i t i e s  were com- 
p a r e d  w i t h  MSC crew c o m f o r t  c r i t e r i a .  The o r b i t a l  c o n f i g u r a t i o n  
c h o s e n  was a g r a v i t y - g r a d i e n t  s t a b i l i z e d  v e h i c l e  i n  e a c h  o f  two 
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o r b i t s  c o r r e s p o n d i n g  t o  t h e  e x t r e m e s  o f  e x p o s u r e  t o  s o l a r  
h e a t i n g  d u r i n g  an  o r b i t a l  p r e c e s s i o n  c y c l e .  For b o t h  t h e  
h o t  and  c o l d  o r b i t a l  e x t r e m e s  t h e  MSC crew comfor t  c r i t e r i a  
were e x c e e d e d .  Es t imates  o f  makeup h e a t e r  power r e q u i r e -  
men t s  f o r  t h e  "co ld"  o r b i t  were u n r e a l i s t i c  i n  v iew o f  t h e  
p o o r l y  d e f i n e d  waste h e a t  g e n e r a t i o n  p r o f i l e  w i t h i n  t h e  
Workshop. The r e v i e w  g r o u p  c o n c l u d e d  that t h e  p r e s e n t  thermal  
c o n t r o l  c o n c e p t  was f e a s i b l e  p r o v i d e d  t h a t  one or more of  t h e  
f o l l o w i n g  r e m e d i a l  a c t i o n s  i s  t a k e n :  

1. Re lax  MSC crew comfor t  c r i t e r i a .  

3 .  P r o v i d e  makeup h e a t  f rom e l e c t r i c a l  power d u r i n g  
" c o l d "  o r b i t s  w h i l e  c a r t a i l i n g  a c t i v i t i e s  d u r i n g  
" h o t "  o r b i t s .  (It was r e c o g n i z e d  t h a t  a d d i t i o n a l  
h e a t e r  power d o e s  n o t  p r e s e n t l y  a p p e a r  t o  b e  
a v a i l a b l e .  ) 

S p e c i f i c  items on t h e  agenda  o f  t h e  C r e w  S t a t i o n  
sub-board  i n c l u d e d  t h e  s i x t y - e i g h t  a c t i o n  i t e m s  g e n e r a t e d  

a d d i t i o n ,  members  o f  t h i s  sub-board  c o n s i d e r e d  a p p r o x i m a t e l y  
one hundred  a d d i t i o n a l  i t e m s  genera ted .  d u r i n g  t h e  PEE i t s e l f .  

d u r i n g  t h e  a s t r o n a u t  "wa1k-thrniie;h" the ~ e e k  befcrz . r- l l i  

A c t i o n  i t e m s  o r i g i n a t e d  and s u p p o r t e d  by Bellcomm 
r e p r e s e n t a t i v e s  i n  b o t h  sub-boards  i n c l u d e d  recommendat ions 
f o r  s t u d y  o f :  

1. 

2. 

3.  

4. 

5. 

6. 

A m e t e o r o i d  p e n e t r a t i o n  warn ing  sys t em.  

An emergency e x i t  ("Blowout P a t c h " )  t o  f r e e -  
s p a c e  d i r e c t l y  f rom t h e  Workshop. 

A f i r e  d e t e c t i o n / w a r n i n g  s y s t e m  and emergency 
b r e a t h i n g  a p p a r a t u s .  

A hand-he ld  t h e r m a l  s e n s o r  f o r  v e r i f i c a t i o n  of  
Workshop component t empera , tu re s  d u r i n g  a c t i -  
v a t i o n .  

P r o v i s i o n  f o r  a n  emergency c u t - o f f  of  f o r c e d  
c i r c u l a t i o n  i n  t h e  e v e n t  o f  f i r e .  

A d e t e c t i o n  s y s t e m  f o r  a t m o s p h e r i c  c o n t a m i n a n t s  
i n  t h e  Workshop. 
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The PDR as a whole d i d  n o t  r e s u l t  i n  a p p r o v a l  o f  
t h e  Workshop p r e l i m i n a r y  d e s i g n  as p r e s e n t e d  b y  MSFC. The 
l a r g e  number o f  recommended changes  g e n e r a t e d  d u r i n g  t h e  
r e v i e w  w i l l  be  r e f e r r e d  t o  t h e  AAP i n t e r c e n t e r  t e c h n i c a l  
p a n e l s  or o t h e r  a p p r o p r i a t e  g r o u p s  f o r  c o n s i d e r a t i o n ;  i t  
i s  a n t i c i p a t e d  t h a t  a PDR o f  t h e  r e v i s e d  Workshop d e s i g n  
w i l l  b e  s c h e d u l e d  a f t e r  e v a l u a t i o n  o f  t h o s e  c h a n g e s .  , 
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